The recent discovery of RNA molecules with catalytic activity (ribozymes) has forced a redefinition of the central dogma of biology. It also suggests that an alternative life form could have existed at a very early stage in evolutionary history, prior to the development of protein synthesis and the translation apparatus. RNA is capable of serving as both genotype and phenotype, and thus could have provided the basis for an RNA organism (the so-called "RNA world"). In the laboratoi:y our goal is to combine amplification and mutation of an RNA genotype with selection of a corresponding RNA phenotype in order to construct an RNA-based evolving system. Such a system would constitute a working model of an RNA organism and would be a useful tool for exploring the catalytic potential of RNA.
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The system requires the integration of three chemical processes: 1) residue-byresidue amplification of RNA; 2) introduction of random mutational errors; 3) selection of individuals in accordance with some imposed fitness criterion. Amplification is achieved by reverse transcribing from RNA to DNA and then using a high-turnover viral RNA polymerase to produce multiple copies of RNA. Mutations are introduced by replacing a segment of the plus strand DNA with a random sequence and then transcribing the partially mismatched template. Selection is performed by requiring each RNA molecule to carry out a transesterification reaction in order to become eligible for amplification.
An RNA-based evolving system could be used to generate a phylogeny of catalytic RNAs in accordance with the imposed selection constraints. By altering the sdection constraints it may be possible to modify the substrate specificity of an existing ribozyme or to develop ribozymes with novel catalytic function. In this way we hope to gain a better understanding of RNA's catalytic versatility and to assess its suitability for the role of primordial catalyst.
